Multi-100 kW:  Planar low cost solar array development by unknown
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 

























0.1 aO =n QO





























I (1t1SA-CR-162067) 80LTI-100 99; PLIMAR LOV 	 882-31384
COST SOLIR 1RR1I DEVILOPHRMT Final ReViev
Report (Lockheed Hissiles and Space Co.)




























ZO  J t/1J F-
Z
.^
































11	 1 O W
z !- H U 1%
^
W





























































D O W ..	 ~











E' mO n	 LL	 fA <tnV)
	in W
	 aW	 ~W	 ^WF- 
xV UD	 p	
to	 WF' U	 C^Q	 Z	 ^ to	 F-	 O fn
V L~ Lu	 U	 JU W	 ^J<	 J
	
^	 J




oe0 <a tj	 WF-< J	 o< J	 J 4m
	
V	 F- W O_	 < '''
IA
0E- W^ ^Nf	 JJZ U J Jce U	 ZW
WUce4A u	 UU= ^a U= M 	 }F- O
>rL So W^	 FZZF-	 O rxF-








-C W .. g W
Lou.
	 Hoc	 JW< U > J< U	 3
UJ UJ N ^	 0 WOK G WOC ix < J C
Y
 ^^W ^W Z LL N	 I l i	 11 t W Z<
U o. 0 O Y U	 LL U	 LL > LL Z
	< • • •























































WJ	 CL w -^
O wVU Ix
3 0





















-j Q ix z






























































C. 0 W•- Y -W U C W U U >F- w a LL LL
<Z < w


















































OF POOR QUALITY	 =
Z--------
UJI	
n g	 ^ ALI
	
W	
R pI	 _ fA
	
_ I	 ZN	 } <W^	 <00	 WO
	





I	 <WpoCIA	 1	 I	 „t4
	
log < 	 W..
LIJI	 p ^ 	 p	 i	 I	 ^JJ	 I
	
.j	 I
I	 I	 I	 I
I  '
	
< JZ	 I	 I	 W"	 I
	
^ U o—	 I
I	 I
	
_`°	 I	 I	 I
	
<U >^ 	 I	 I J u 	 J y	 I	 WJ
	
S W d 	 u^ny1	 W^	 FO1A(	 O	 I	 I v^eu^	 p 1-	 (	 J<	 1	 '
Z Z	 J	 I	 I We^ e	 f S ip	 V	 R









^	 J^ _ 	 I	 I	 J^F	 <	 JJin D




I	 I	 W ^ 
I	 ^	 W ZLu	 '^	 & H	 Z
I	 pJ	 W(	 U	 <	 O
OU	
v1 ^Hn	 pH^ 
un & 	 QZHp	 22,A	 F Z V 	 1
I	 > <	 SVC> 8^°s
	
ZJFJp	 ?~o~C	 oNC	 _	
I
I	 <	 < t N ' t	 J N	 oe	
^
	




O	 V p ^ U	
m 
u	 pi- J	 J<WZ
JVI Z	 J	 N	 u QWn 2g 11 	 QWLLu;	 tW<	 WVOW
W;-nl0	 J	 J	 (^	 J JeU —	 W	 J

















l JS OJ 	 uF	 pW	
m
4A me	 Z ddU<













































Cl. w wI- ^w o_ vii
O <Q
Q^
' u Y W








UI 00	 I I z Ln U Q U C
x
O ¢




















































































































VW F- < =
W
N
WL J U JLu Zp N -^ J
ce
W< G dU W Q Q
z J O z <^ <cc 0 CO U CO
N ..^ < w Z^ ~ <w ° a <































W t4 ^C^ > Q. lu
O a
<LU
<t.. ^n < H o X^ UW v1 =F- WG














O— U m UU U— < U U U

















VIEW W	 C	 °o
U.










V^	 =	 o 	 Z	
c	
c' F
A F W 0 O
V
	











V p U	 Z p	 W N	 m
	
.-	 ,..




W	 1 ~ U
	
a•
C	 ^a Z	 Z	 p =





Q	 W W O W Z A< 3 C	 W W t/1 W
W	 ww t N x W C ..	 ..	 H oG W &




W W J	 N M J W
CC } U O C >. 3 N 2 = m F-
^Z O J < ^ Z VU 
Z	 J a	 w
	
~	 -_
IA	 V cc 4 O <o	 W W U J W
vi «
f.	 X e+ of V V < < H
U	 W	 (.. C W^ W .( UJ ^	 Z V dW Z OC s	 a < x O	 F- < O	 <
V_. V V 0. O 19 HH C W W V O F-
•	 • • • • • •

















































































































































































































N F ~ Is.
< V 1% In JJ g H
N Z Z N W W
p<O W ca
of uv W m ;































































































































































11	 11	 11	 11	 It	 11	 ry
ILddd 1
> N >^	 ry
E	 EO
M W!	 op
^ ^ f O pNe
ee
N^ ^ C•. MN







11	 11	 11	 ^^	 a	 11
CL
d INO V^OI"
... .. . 	.	 . ,	 . .	 .	 ..	 .	 .	 . .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . 00 0 0 0 0 
C:, 
0 o 0 0 o 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0










































	 O	 W D	 =	 3	 Z tIC	 EW.,O < Z 0UJZ	 aC p O^j=WU	
=	 <	 S W. -	 t=A ^
	
F- O F- =	 tL
~	 W	 p^^W	 {L 	 p	 = d
	
U.
J	 a ui	 O Z O C RadWOE<E 	 ZUm	 U	 aCS^	 ~	 C7	 O V	 <LdF-,O	 W
> ^V Z co	 Z ;O F- <	 Wu}F HLLI
W Z~ 3	 ^^ul	 'v ^<„ !^ to	 T ^W^ W
a	 E'	 a	 CLZZ D ^'	 ZUUW	 aCX	 t=/f U m	 tA^	 O W	 WUZ	 W
W ZW C =0,^ ~ QU iL ^ HLu	 Z
0U. <F	 3ZS C co F	 W^< Z
19 ^U 	 act- W ^^	 c U.Oaoo
ap WO w aCaCW F' ^i V 
t- <NZUW
O — >W J WVC JW 00 Z Z OOMOW ^CU~ EA < ^^yW <c HZ =	 ulul %xV ~ W<	 ac!JJ— V) CC W	 <.J^,..^ WU W
	
^ <	 <015 3 W}
^J S ^	 m3<F  J W W W W CL#Aaz= ~G
^W W Z D^ ~ aC W^ nCO N OLOW2U 3 ^
^W a Z S(,) =a 0 a ^< a^ WW W 3 Z^U ^+aCCL MCO2 d^ oc— ozw <w 0 ? w 'OO OoJ< <d
























^ at O%woo U
^
W 0

















J vZ  ~
L O  UA Cie < 1- ; z
V ~ Opz 0W w S 1^-J^J





















































































































































































































in 00in N IA r%M N M O ow
4444  A.-
F- I- I- F• mmI- HHI- I-
v► 	 oN	 ^	 N
N	 N	 ^
MHSA ESN OOtrIN
....	 ...	 ....4 4 N N N N N O O O O
























































































z~O m < .-JJ
za 0Z^
i W W:) W V 2
Xuu-u ^fA	 V







mU~ VU CAF W••'
















o NaW „ y
































































































































































































































i	 i	 i	 i	 i	 i	 i	 i	 i	 i	 i	 i	 i	 Jo
m N	 7 01
m	
tN"Y f+1 f^+1 N N N	 N	 N N	







o 0 0 LU



























































































































































e e e o• o• e e • e e s e•
W a g a ^ $i e•► ^ N g Jn ^ ^ NH J. C^ ^f! ar 06 i0 ^0 O tl p e h 11 N
N 0 0 O 0 0 0 0 0 0 O O e 0• o
S
JA
W a 10r a1P f >•t, a1a1 41O NM a^pd0 hN Mh Nh Q► iJ>•h Na! hN ^p1^F.. k. a► CO O 40 00 d0 00 O O 00 00 b N M paW
1% 0 0 O 0 0 0 0 0 0 O O 0 0 0 0
CL
ct	 at	 at
>0 < < <




IACAI^	 NF- d << s U < U U W W1 0 V V V} V } 5. to t~/1
U b b i
o
>
i0 cc W JJJ0
a a a d < u J jd
V E E E E E E E E N N
M P tD r r
W
W^ op Op OO OO O0 OO O OO OO OO OO o o•O O10
O
N N N N
f' F' A A A A A A M 44 M Al A 114


























O< O O< O 6 O<
























































^+ o L4 
ULL
x




























































































































































































































yy 11,,J,^ 1 , m	 y	 O
rr	 u
a	








	 h	 O iJ
	
uF	 UNh	 V	 y 
	
u w	 N	 N	 u U 	 r 0	 buWy N	 u yh^^	 u u ^N^yy
	







	 r	 7h Qh	 N	 O	 t7 U ^	 {^	 ,h^	 U J U	 u u	 e M	 -	 _
	




<	 SOW	 -co w < W
all
Sr 	 s h
rWh	 Nhh	 tWh	 ^t~h
130
	
J se	 ^'JO	 ^ o_^
N 	 ; N N	 N	 N N
	
<	 WN	 <	 <	 ^M	 <	 <	 Ww	 <	 	 t<	 F	 yF^	 ^W	 F	 yN^^ 	 ^<
	 F









h	 b	 i	 b	 i	 b	 i s, s
1y
	
h	 nW	 uy	 ^	 uW	 W	 J	 ^°	 J
	
J^	
-W	 JW	 •W	 JW	 <u	 <W	 Wr	 WW	 t^	
e
	












«u	 • ► 	 =	 r r
	
O	 s h	 wzi	 u
	













































































































^nF>. mnmF# f1 -0INu
~ VV














































































































J "e! w •w ♦ wn
;$ss ssrss
< Nwwlw one-ON n.
^ ssMss ssssss ss
V r	 i r i r	 i	 r4
^ a	 a
Y •Man ^n wr.









w r &a in n w_ w w aim ! on
~ = ^
NlM S^!!^^ ! ri











^ I f	 h 1•^
AIM	 M








1 N00 N•^.^ mN
N
^ ' ^ p n n
v_ S
N
'+ N_ M I N h h_ h n rA A O












_ w A w W rY V w! w M w_
_
• • NN ^yM
e~_ !_
NM	 ssMhI^1S O!! O A

























































C3 13 E3 C3 C3M
C3 C3 13 000
Z
0 1300 000
C ^3103 0 C ^3O 13 ^,
W 170 0OC3










UA cl C3 0 13 C3 C3
x
00 C3 D013C3
Cl C3 C3 MC3 C3
0
CL 000 C3 C C3































































































o < U. NJ t^ j






















































































t: ^IufiVA!_ ; : (_ i





















0.Z <	 V	 }
	
LLI
ce 	 ~t- 0	 =	 Z	 Z
to	 Y
	<t WF-WO	 u	 >. W











W W F- < ° W	 W
	
}W W}<	 m j O
J	 < F' J	 to	 ^ t^.
	
iem OJ 
ai W<	 U =	 F-LL >
N







J }W °W Zt~i1U
	
G ~ < W
	
3	 F- p
F- _= W w D u <W	 CO W	 W
	J~ = J~0 ^	 0Vf F	 >U	 <
O UW w	 < WLL O 3 =
F-J aC^ H W a C <m N } °m J W =
m << JV <F-I- F. ^ O <m H <
LL O= V10L OmU LU	 }
LU  
a Z JW W =z U< ^^ u 0W o c 0o iO <Y	 ^Ft Z Y a*
	
0 m w	 -` W
`W	 8 < WU m° OLL mt'<z	 aCW ce U FJ
F W , pG0 W<Z Z W tWm '<O Z o 5
Z G W	 ow
	
W pmpf'	 ^!- < mm^O pU &U pJ J m W	 pU m
	
p< O m<W W ^.. m` < Sn W m!
LAJ VH USN 0w>.i	 SZ F- ° S
<	 F-
Z	 to
W •	 •	 •	 W •	 •	 • •CLJ
<	 m
J
Z
S
V'1
t/f
Vl
<
V
Z
F
W
J
F
U
O
J
^?
Z
V
w
a
N
w
J
M
0
w
J
OJ
O
V
W
O
O
J
O
W
Z
W
V
3°
LL
O
J
U
<
<
1
v
oc
LL
z
<
<>
°Z
W
z
<J
j
L°u
Z
zOU
^2
p<
N }
O
W
Z
-
U
O
d
°°
Z
<
W
ac
F
Z
U
R
in
Z
<<
•
H
NOU
vZ
<
W
F-
S
H
0m
co
32
S
o
oC
<
^°
W
O
Zp
<
> W
LU
SH
19
LL}
co
Z
O
N
a<
O
UW
1%
0
W
Vf
U
O
OS
~W
p
J
w
Zp
P<
J
N
Z
(A
0Z
OU
CA
Z
U <
=
H<
V
wt/f
toJ
Z
w
Z
Z
3
m
H
<
p
Wcc
<
H
W
>
In
Z
Z
W
<
F^
LU
0
H
W
Z
—
m-
W°
<<
^<
sn
2
W
d
J
<
O
2m
S
F-
U
ImF-
W
a
W
!-
N
a
O
W
111
F-
Z
Z
O
CC
Z
<
CJ
W
O
Ica
N<
W—
W
<
c
^►m
y
aC
a
i
0
YWS
F-
0
Z
Z
J
W
O
W
Z
SH
S
3
F-
<
<
oc
ti
U
N
In
N
H
J
i
w
ZO
>
W
<
J
<
=U
~U
°
O
U
W
oCO
S
H
t
f
fl
I'
